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HISTORY OF THE IO'l;A COAL INDUSTRY 
LOCATION AND KIND OF IOWA COAL 
The Iowa coal fields embrace an area of about 25,000 
square miles, the width east and west being 200 miles, and 
1 
north and south, 140 miles. Coal is found in a broad 
belt on either side of the Des MOines River from Webster 
County to the Missouri line. A smaller field underlies 
parts of Taylor, Page, Adams, and other counties in south-
western Iowa. It is estimated that the depOSits would 
total about thirty billion tons.. Of this amount about 
280,000,000 tons have been mined, so that the ooal deposits 
2 
at this rate of use should be good for 3,000 years to come. 
The seams of coal average about 18 inches in thickness, and 
the deepest mines ~ange from 200 to 400 feet in depth. How-
ever, beoause of the general character of the coal depOSits 
in Iowa, most OT the mines have horizontal or sloping open-
ings rather than shafts. 
Iowa coal Is bituminous and i8 admittedly of a lower 
rank than most of the bituminous coals of the Appalachian or 
5 
Eastern Province. It 1s high in ash, and slightly higher 
in sulfur than most of the other coals sold in the state. 
-4-
In general the coal is hard. slabby, or blooky, weathers 
quite rapidly upon continued exposure. and forms smoke 
and soot when improperly burned. It can be burned without 
serious clinkering i~ care is taken in the firing. Ae for 
heat value, the coal averages better than 12,000 British 
thermal unite on a dry basis and 10,046 on a wet basie or 
4 
as reoeived. The rank of the ooal product in heat units 
per dollar is high, an argument used by Iowa ooal boosters 
in favor of home oonsumption. 
Coal is successfully mined in more than twenty Iowa 
oounties, although oocurring .in Some quantities in many of 
the others. In the north central part of the area, Humboldt, 
Webster, Hamilton, Hardin, Greene, Boone, ~tory, and Marshall 
have at various times been producers to some extent. Of this 
group Boone and Greene rank highest. In the oentral area, 
Guthrie, Dallas, polk, Jasper, Poweshiek, Madison, Warren, 
~arlon, and Hahask~ are the chief producers. The southeast 
producing counties are Keokuk, Lucas t. l{onroe, V:apello, 
Jefferson, Henry, Wayne. Appanoose, Davis, and Van Buren, 
these also being large producers. In the southwest part of 
Iowa, Adams, Page~ and Taylor lead among about fifteen coal 
counties. In eastern Iowa along the Mississippi R1ver, Io~!at 
Johnson, Bcott, Muscatine, Washington, Louisa. Des MOines, 
and Lee produce a considerable quantity, although this is not 
-5-
5 
specifically a coal region. The movement of the industry 
in Iowa bas been from north to south and westward from the 
Mississippi. It has for SOme years been concentrated in 
the Des MOines Valley. 
IO
W
A
 
~ LY
O
N
 
O
SC
E
OL
A 
01
(II
IN
50
N
 
E
M
M
E
T
 
KO
S~
UH
f 
W
IN
Nf
6A
GO
 
W
O
II
 r
H
 
M
I r
CH
E
lL
 
HO
W
AR
D 
W
IN
N(
SH
IEK
 
Al
l4
MA
~E
r.
 
2 SIOU
 l 
O'
e
R
lf
H
 
CL
AY
 
PA
LO
 
AL
TO
 
H
A
N
CO
CK
 
CL
RR
O 
GO
RD
O 
fl
O
Y
D
 
I.!
"C
KA
SA
W
 
J 
FA
Y
( H
E
 
( L
"" 
TO
N 
,
 PL
Y
M
O
U
T
H
 
CI
IE
RO
KE
E 
BU
EN
A 
VI
!'>T
A 
PO
CA
IfO
NT
AS
 
HU
M
BO
LD
T 
W
IU
C.
IIT
 
FR
AN
KL
IN
 
B
U
T
L
E
R
 
BR
EM
ER
 
~
 "
 
.
/'
" 
alA
CK
 H
AW
K 
eU
CH
A
N
A
N
 
D
[L
AW
1I
RE
 
O
uB
uQ
uE
 
t"·'"
 
W
EB
ST
ER
 
L 
ID
A
 
SA
C 
(,A
L .
.
 O
UN
 
15
 
'lA
M
 lI:
tf5
"N
 "
-
~.
".
 ,
 GRUNO
Y 
2.
'5 
1 
I 
1 
\ 
"
-
TA
 M
A 
8E
N
rO
N
 
LI
 N
III
 
JO
N
E
S 
1.
(K
iO
",
 
\N'\
 CRAw
rO
R
O
 
CA
RR
OL
L 
'7'"'
 IO
O
N
E
 
ST
O
RY
 
I'\
A
RS
'lI
IL
L 
"
 
I{-
~ 
"
 
c 
~.
"'
,.
,'
" 
<
 
Ii '1
 
C.
EO
AR
 
~ •. "
scV
\~ 
~;''"'
 .. ~A
lt
 
IM
ll
A
S
 
PO
L
K
 
,
A
 S
P
fR
 
\' 
IO
W
A
 
JO
H
N
SO
N
 
~
 
I~ 
5'
 
6 
1
/ 
se
o
 f 
f 
24
-
M
U
SC
A
TI
N
E 
1""
W
TV
 V (AS
5 
IA
D
A
IR
 
W
A
R
R
E
N
 
M
AR
 1
0
1
1
1
, R
 ~OK
UK
 
W
AS
HI
NG
TO
N 
l 
M
A
D
IS
O
N
 
ro
-
,-
2'
5 
6 
(.
 
l( 
r 
: 
l( 
L
O
U
I
S
.
 
~ 
I 
1 
~
 
r--.
... 
-
H
il
L
S
 
M
ON
T 
OM
EI
I 
I~
 
U
N
IO
N
 
C
lA
A
II
E 
lU
C
A
S
 
M
O
N
R
O
E 
W
A
PE
LL
O
 .
.
.
.
.
.
.
 
~(
HE
R~
ON
 
H
EN
RY
 
I 
2-
7 
'
0 
:1
1 
DE
S 
M
O
IN
E,
 
) 
I 
K 
>I. 
I 
J 
F'
R
EM
O
N
T 
17
 
TA
YL
OR
 
RI
NG
GO
LD
 
D
E
C
A
TU
R
 
W
A
Y
N
E 
A
 I'P
A
N
O
O
SE
 
OA
VI
St
:~
 
'1 
'
1
 
IS
 
I 
H
 
~
~
 
1 
J.
eG
€n
d:
 
-
.
.
 
h
'
G
.
 
1
-
-
L
O
U
J
C
1
 
C
o
a
l 
R
eG
;o
n
s 
a
n
d
 
p
r
o
d
u
c
+
io
Yl
 
i •
 
(j
\ I 
-'1-
DISCOVERY lulU .E.ARLY MINIIW OF COi~.L IN IOWA 
Iowa had not yet beoome a territory when the occurrence 
of coal within her area was discovered. The first distinct 
mention of the presence of the mineral coal in Iowa appears 
to be that of Featherstonebaugh who in 1835 descended the 
Mississippi Eiver in a canoe from Dubuque to St. Louis. At 
the mouth of the Rock River he reported the ooourrence of 
bituminous coal depOSits on both sides of the MiSSissippi 
River. The same year Albert Lea investigated for the Federal 
Government the resources of the Blackhawk Furchase. compriS-
ing eastern Iowa. and be noted the presence of coal in many 
places. In the Des Moines Valley he recorded large coal 
depOSits existing between the mouth of that river and the 
6 
Racoon forks. The early Settlers rained coal for local use 
only. Public attention waS first directed to Iowa coal fieldS 
by D. D. Owens who made a geological reconnoissance of the 
state in 1847 under the auspices of the Federal Land Offioe. 
Tr. o first r~al cos1 mining operations in this state wepe 
carried on by Lam Brattain near Farmington. on the Des Moines 
Biver in the extreme southeast corner of Van Buren County in 
1840. The output of Yr. Brattain's mine was mostly sold to 
his neighbors and nearby villagers who learned that they 
-8-
could gain in valuable farming time by buying their ooal 
ready for use. Some of this coal was hauled by team and 
wagon as far as Keokuk, ~/enty-five miles away. Some he 
sold to steamboats on the Des Moines River. By 1850 the 
New York Coal Company owned the mine. This company 
employed forty to fifty men, and paid them five cents a 
bushel or ;1.25 a ton for digging. Coal at this time 
." 
sold to the consumer for from $2.00 to $·2.50 per ton. 
The Farm1ngton district early proved to be a produotive 
one. In 186.", more than 100,000 bushels of ooal were 
taken from two banks nea~ Farmington. The average value 
at the coal bank was six and one-half cents per bushel, 
while thirty miles distant the same coal sold for from 
8 
eighteen to twenty cents ~er bushel. 
In the 1840's mining waB oarried on in Scott, Polk, 
Jasper, and Boone counties, but not on a commercial scale. 
In Scott County, the first mine was opened up near James-
town by a Hr. Wright in 1840. In 1860 systematic mining 
began in this county under the direction of John Morris 
who was the first man in the district to sink shafts and 
raise coal from them by horsepower. 
The soldiers stationed at Fort Des Moines mined the 
first coal in Polk County in 1843, burning it in their oamp 
stoves at first experimentally. In 1856 Polk County had as 
-9-
yet only four miners. producing a coal product of around 
~300.00 value during a year's time. bix years later Polk 
County miners produced 35,468 bushels, a total that was 
each year bettered so that by 1866 the figure reached 
332,'169 bushelS. 
Boone County produced enough for the use of local 
blacksmiths in the 1840's. but it was only with the advent 
of the Chicago Northwestern Railroad in 1866 that coal min-
ing was really taken up. The next year Saw the opening of 
a shipping mine in that county, and the riSe of the Moingona 
Coal Company. operating six mines with an output of 800 to 
900 tons a day. 
Marion County became a mining region in 1856 with the 
building up of the town of Coalport, whioh waS the most 
important coaling point for the river steamers between 
Eddyville and Des Haines. Lack of a railroad here, hmvever., 
kept Marion County ,from ranking very bigh in the early years 
of the industry in Iowa. 
Commercial mining in Jasper County began ill the 1870's 
with newton and Colfax the chief producing centers. Dallas 
County got its start in 18'18 with the organizatIon of the 
Chicago and Van Meter Coal Company. Mahaska ~aS one of the 
first in which coal ~!as knovm to exist. In 1875 Ur. lIclIel1 
of Oskaloosa organized the Iowa Central CO!.ll Company. one 
-10-
of the largest coal producing companies Iowa has ever 
known. The first mine opened in Appanoose waS in 1857 
by A. M. Elgin. The first large mine in that county was 
opened the next year by Isaac FUller. Mining on a 
commercial Bcale did not begin until l88? in Appanoose • 
. 
Lucas County was launched into the coal mining industry 
in 18?4 when William Haven organized the Whitebreast 
Fuel Company. Yonroe had fewer mines in these early years 
but led tue others for some years as a producer. Taylor. 
Page. Adams. and Wapello counties were slower in mining 
9 
development, but have since taken high rank. 
In 1850 only 1600 tons were produced in the entire 
state, but from 1860 onward, the development waS rapid. 
By 1860 the product had become important enough to be 
mentioned in the United States Census. The total output 
for 1860 exoeeded more than forty-eight thousand tons, and 
was produoed by twenty-five counties., but chiefly in Monroe, 
Polk. and Appanoose. The value of this product was Over 
10 
one-half millIon dollars. The production and value of 
the product by counties for 1860 is shown in Table I. 
-11-
TA.BLE I 
Production and Value of Coal in Iowa in 1860 by Oounties· 
COUliTY TOnS VALUE 
-
Appanooee 1.438 ~2,740 
Boone 630 1,200 
Davis 577 1,100 
Guthrie 289 550 
Hardin 262 500 
Jasper - 2.336 4,450 
Jefferson 6,143 11,'150 
Keokuk 472 900 
Lee 315 600 
Lucas 946 1,800 
Mahaska _. 5,412 6,500 
Harion 1,648 2,960 
Monroe 2.756 5,250 
Muscatine 1,'185 3,400 
Polk 1,858 3,540 
Van Buren/ 4,252 8,100 
Wapello -- 17,OG2 32,500 
Warren 2,283 4,350 
*Iowa Geological Survey, Vol. II, p.522 
-12-
THE ORGANIZATION ~iD DEVELOPUiliNT O? THE 
COAL MINING BUSINE8S 
Production 
By 1865 Iowa coal mining was well established. In 
that year thirty-one counties produced a total of 66,667 
tons. Wapello, Mahaska, and Jefferson led in the tonnage 
produoed. In five year's time, Iowa produced one and one-
Il 
half per cent of the coal mined in the entire country. 
-The decade between 1870 and 1880 was one of advance 
in production. Twenty-five counties had profitable mines 
whose output totaled three and one-half per cen~ of that 
12 
of the entire country. By this time the state was pro-
duoing 37.01 per cent of its maximum capacity, indicating 
that the industry w~s in fact young and had great possi-
bilities for expansion. 
Remarkable advanoe in prOduction began in 1880, reaoh-
ing a high.of more than three million tons in 1883 and 1884. 
The Third Biennial Report of the 8tate Mine Inspectors in-
dicated that the coal trade was good at this time, and that 
the outlook for the industry was favorable, oonsidering the 
new market that was opening up with the advent of more 
-13-
13 
railroads into Iowa. It was expected that the railroads 
would aid the industry both by consuming large quantities 
of the Iowa product and by providing better transportation 
facilities for shipping coal to non-producing regions. 
1igure 2 indicates a drop and leveling off of 
produotion beginnIng in 1885 and continuing to 1890. Mild 
winters during this period were responsible for a part of 
the deorease. Strikes were also a faotor because they 
lowered the output enough to encourage the importation of 
14 
Illinois coal. 
After 1890 the -indnstry began a slow, steady increase 
in the volume of coal output, so that by 1900 productIon 
reached the highest mark to date, 5.000,000 tons. !he coal 
trade was brisk. Iowa'S industries were developing, many 
of which were large consumerS of her ooal. Production 
continued to increase until 1907 marked a new high in the 
history of the industry in the state, 7,574.322' tons. A 
major reaSon for this increased tonnage in 1907 was the 
15 
absence of strikes. In 1910 strikes in the Illinois coal 
16 
field greatly stimulated Iowa'S production. 
Production advanced to 7,933.120 tons in 1911, a level 
whiah was not again reached until 1917. The number of 
counties producing dropped in 1912, a year in which pro-
duction was the lowest in four years. Many mines were shut 
-14-
down in April and Yay pending the settlement of the wage 
soale. Then too, thel"'e was a. great shortage of oars. 
In only tso instanoes in the history of coal pro-
duction in Iowa, 1907 and 1911, had the tonnage produced 
17 
in anyone year been greater than that of 1915. The 
industry was undergoing a natural expansion. 
From the fall of 1916 to the spring of 1917, the 
18 
demand for Iowa coal greatly exceeded production. ~hole-
sale and retail prices advanced. Produotion in 1917 was 
the largest ever recorded. 8,966,830 tons. This remarkable 
inorease between 1916 and 1917 was due to the gre·atly in-
creased demand for fuel by manufacturing and allied in-
19 
dustries oonnected with the production of war materials. 
Besides thie, state consumption was greater beoause the 
United ~tates Fuel Administration bad divided Iowa and the' 
nation into zones, and no coal mined east of IllinoiS could 
be shipped into the .state, wi th the single exception that 
any coal coming from the Great Lake docks could be shipped 
20 
into northern Iowa. Southwestern Iowa could buy only Iowa 
coal. An ~ddltlonal factor was that the Administration set 
up quotas of production for the states. thus stabilizing it, 
and giving Iowa a larger territory to supply with her coal. 
After 1917 and 1918 the industry's prodnction fell 
rapidly. In 1919 production decreased to 6,624,692 tons, the 
-15-
lowest figure since the beginning of the century. Strikes 
of the miners were responsible. 
The industry enjoyed a short revival in production in 
1920, but fell 42 per cent in 1921. The ooal industry felt 
the effect of the general industrial depression of 1921. 
An additional drop ooourred in 1922, tonnage for the year 
being the lowest Since 1896. The mines were shut down far 
five months during the year, a faotor to be considered in 
deoreased production. 
In 1923. production was not yet up to the standard of 
former years; yet there was a noticeable increase. One of 
thf. main caUSeS of thiS depression in the coal industry was 
that during the World War Iowa had been zoned as to coal 
shipments, giving her a greater market. During the war new 
mines had been opened in Illinois and Kentucky to supply the 
greater demand. Now that the war was over, the natural out-
let for these new mines was the territory furnished by Iowa 
21 
in war timeS. Thus the depression of the industry in Iowa 
was not due to a general decreased consumption of ooal. 
There was an increased use of higher priced but cleaner coals 
22 
trom states farther east; in fact two-thirds of the coal 
used in Iowa in these years was shipped in. 
In 1926 and 1927 the bituminous fields of the United 
States and Iowa were in the throes of an industrial struggle of 
-16-' 
miners versus operators. Iowa production for this period 
23 
was the lowest in thirty years. A Slight inorease in pro-
duction occurred in 1928, marking the beginning of a labor-
ious climb out of the situation in which the strike of 1927 
bad left it. Prospects brightened. However, J. H. Lees, 
Assistant State Geologist, in the reports of the Iowa 
Geological Survey for 1928 stated "that unless the coal 
industry could settle its differences in leas mutually dis-
astrous fashion, ~than by strike~7, it was doomed to eclipse 
by eastern states" which had the advantage of Iowa both in 
24 
methods of minIng and labor scales, and quality of output. 
Iowa was still a laggard in the use of machinery •. 
Although produotion increased slightly in 1929, 1 twas 
still far below normal.. The volume on Mines and Quarries 
of the Fifteenth Census of the United States makes compari-
sons in the industry between 1929 and 1919. There was a 
21.,7 per cent decrease in production in Iowa in that period. 
The nation-wide depression beginning in 1929 partially 
acoounts for a drop in production in 1930 and 1931.. Since 
that time, the coal output of the state has remained low, 
wi th periodio spurts of increase on a small scale.. Consump-
tion in Iowa has been fair. due to the demand for a low 
priced fuel. This has kept production from dropping further ... 
Production in the mines in the winters of 193'1 and 1938 waS 
-17-
far below normal. In eight of the nation's soft coal states 
production tumbled more than 50 per cent between 1917 and 
1937. The state w~th the largest reported decrease was Iowa, 
where production in 1937 totaled 2,696,000 tons, a decrease 
25 
of 67 per cent from the 1917 total. This decrease, of 
course. must be considered on the basis of the extraordinary 
situation which existed in 1917, a situation which was 
abnormal and could not have been of long standing. ' 
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T.ABLE II 
Coal Production By Counties 1935* 
COIDlTY 
Appanooee 
Lucas 
Monroe (Part) 
Wayne 
Adams 
Page 
Taylor 
Casa 
Mahaska 
Wapello 
Marion 
Monroe (Part) 
Jasper 
Van Buren 
Jefferson 
Davis 
Keokn.k 
Scott 
Polk 
Boone 
Dallas 
Guthrie 
Warren 
Webster 
Greene 
Hamil ton 
Tm~s 
-
659,565 
489.845 
96.624 
18,265 
24.928 
49,'193 
18,824 
478 
152.125 
89,236 
331,934 
195,303 
65,41'1 
17.456 
6,767 
1.695 
8,691 
1,008 
484,821 
442,146 
569,557 
24,214 
1'16,566 
50,90'1 
52,473 
1,1'12 
*Rcport of the State :Mine Inspectors for 
biennial period ending December 51, 1935. 
(1936) Des MOines, p.7 
-20-
Employment 
It was estimated tba~ there were 563 miners employed 
in 1860. By 1870 this number had more than doubled. The 
average yearly earnings of a man engaged in mining at this 
time were $316.45. He worked 69.52 per cent of the year, 
and waS idle 6.34 per cent from strikes and 24.14 per cent 
for other reasonS. Each man on the average raised 1.41 tons 
26 
per day or about 293.57 tone per year. 
There was a gradual increase in the employment,as 
shown in figure 3, up to 1888 and 1889, when more than 
twelve thousand men and boys received nearly $4,000,000 
yearly. The average earnings had now increased to ~424.36. 
About this time the numner of mines in operation de-
creased from 460 to 300, the number of miners decreasing 
proportionately. The drop was of short duration, however, 
and hovered near the ten thousand mark till the end of the 
oentury. 
The first year of the new century Saw the number of 
employees reach the high mark of 13,000. The demand for 
coal was good at this time, and the miners worked 228 days 
out of the year. After a drop in the number employed in 
1902. employment increased to a pOint where in the years 
completing the decade, the fIgures kept in the, 17,000 rank. 
-21-
By 1910 the total had reached 18.000. 
It was reported in 1914 that bet~een eighty thousand 
and one hundred thousand people. the families of employees 
and employers. \'1ere dependent upon the co"al industry of the 
27 
state for their living. Approximately ~~15,.OOO.OOOwere 
now being paid annually to oome more than fifteen thouSffild 
employees working in oonnection with about two hundred and 
fifty operating mines. 
New industrial conditions in 1917, caused by the World 
War, brought an advance in mining wages due not only to 
higher living standards but a need for more adequate labor 
28 
supply. In that year the 256 mines operated on an average 
of 251 days during the year and employed 15,464. 
There was a shortage of workers for the mines in 1918 
since many Iowans joined the United States forces engaged in 
the 'liorld Y;ar. Total employment dropped. The Iowa miners 
struok in 1919, cau8i~g the total numbers to decrease fUrther. 
A few mining enterprises worked as little as 75 days. 
In 1921 there were no strikes or lockouts. but the days 
of work during the year "'ere fewer than normal due to the 
general depression. Employment increased wi th "Production 
in 19£2, but quickly fell again. Demann wus slack. 
The number employed continued to decrease to a low 
point of 7,000 in 1928. Since that year the trend of emp1oy-
-22-
ment has been slightly upward.. By this time the output per 
day per man had increased to 3.02 tons, so that it took less 
time to mine the output of the industry. The years of the 
recent depression took toll from the Iowa miners, not parti-
cularly in their total numbers but in the number of days 
worked. The total produotion per man per year fell to 86 tons 
in 1936, a sorry fIgure compared to the average of 625 tons 
in 1929. In the winter of 1957-1938. many of the Iowa mines 
worked but two days a week. 
Employment reached its peak about 1910 when the coal 
industry was in a healthy, prosperous condition due to a 
good demand for Iowa coal. Since that time it has tapered 
off. due partially to the importation of out-of-state coals. 
and partially to decreased coal consumption brought about 
by substitute fuels and more effic1ent steam generation. 
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TABLE III 
Total Employees in the Coal Industry 1935* 
COUNTY 
Appanaoee 
Lucas 
Monroe (Part) 
Wayne 
Adams 
Page 
Taylor 
Cass 
Wapello 
Mahaska 
Marion 
Monroe (Part) 
Jasper 
Van Buren 
Keokuk 
Davia 
Jefferson 
Scott . 
Polk 
Dallas 
Webster 
Warren 
Boone 
Guthrie 
Greene 
Hamilton 
NUMBER 
2,103 
742 
200 
81 
198 
146 
58 
8 
339 
284 
839 
466 
232 
85 
29 
18 
26 
12 
1,005 
625 
118 
314 
1,112 
103 
110 
5 
·Report of the State Mine Inspectors for 
biennial period ending December ZIt 1935 
(1936) Des MOines, p.S-9 
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Mining Methods 
One criticism often made of Iowa mining methods is 
that they continue behind many of the eastern states in 
mechanical equipment. The Iowa miner began working back 
in the 1840's with a pick in his hand, and although Borne 
changes have taken place since that timet he still holds 
to his pick as one of his most necessary tools despite the 
vast improvements that have been made in machine mining. 
As late as 1909, 99 per cent of Iowa coal was mined by 
29 
pick, but one per cent mined by maohine. ~haft mines 
produced 74.3 per cent of the total production, while slope 
and drift mines yielded 2.9 per cent and one per cent, 
respeotively. In 1914 there began a tendency toward machines 
30 
and electrification, though this was by no means general. 
In 1919, 20.4 per cent of Iowa's coal product was mined 
by hand with a pick, 65.9 per cent was shot off the solid 
31 
by explosives. and 11.7 per cent waS mined by machine. 
Of the total number of mining enterprises in the state at 
this time, twenty-three used machines while one hundred and 
forty-four did not. 
~ince then there has been a further decrease in the 
amount of coal mined by hand. In 1925, 19.1 per cent waS 
mined by hand, 59.0 per cent was shot off the solid. and 
~26~ 
32 
19~6 per cent was machine cut. In 1928, the amount of 
hand mining was reduced to 8!4 per cent, that shot off the 
solid remained about the same~ and that which was machine 
33 
cut increased to 29.4 per cent. Although the amount of 
maohine cutting in Iowa mines is not yet great, atill there 
ia, as a result, some displacement of the miners by machines. 
At present in most mines the coal is broken down with ex-
34 
plosives before the miners begin their work. 
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TABLE IV 
Number of Uining Machines in Use 1955* 
COUlITY lWMi3ER 
Appanoose 29 
Luoas 6 
Wayne 1 
Page 4: 
Taylor 2 
Mahaska. 1 
Wapello 1 
Marion 2 
Jasper 4 
Polk 19 
Dallas 11 
Viarren 13 
Webster 1 
*Report of the State Mine Inspectors for 
biennial period ending December 31, 1935 
(1936) Des MOines, p.15 
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The Business of Mining 
Investment 
In 1870 it was estimated that ~618,332 was invested 
in the mining business of Iowa. Ten years later. lS80, 
the total capital employed and invested more than doubled, 
reaching the figure of $2,778.937. The value of the plants 
was ~860,672. and of the real estate, $1,644,915. Working 
capital amounted to ;273,350. The per cent of capital 
used for working capital in 1880 was 9.84 per cent. used 
in the plant, 30.97 per cent, and used for real estate. 
59.19 per cent. The average amount left per ton for royalty, 
profit, and the like after paying for materials, wages, and 
the other operation costs was $0.46. 
In order to gain an idea of the capital invested at 
this time in partiou1ar mines, a survey of a few mines in 
various counties Is in order. One mine in llanaDka County 
had a capi tal inveB tmen t of ~;lOO. 000.. employing fi fty miners 
who mined 150 tons per day. Anotner mine in thiD oounty had 
invested oapital of j80,OOO. and employed 130 miners who 
raised 500 tons per day. In Polk County mine inveotmenta 
ranged from $6,000 to ~25tOOO at various mines; in Jefferson 
Oounty the two largest mines represented capital investments 
of $12,000 and ~20.000; and in Lucas County the one important 
-29-
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mine had $150,000 invested in it. The average investment 
of nineteen typical mines waS $37,000. 
Upon the advent of the railroads in Iowa, smaller mines 
representing small investments gave place to larger mines 
36 
and greater investments. In 1892 a total of ~A,l12,050 
was invested in Iowa mines, while in 1893 the mining invest-
ment increased to $6.113,300. 
According to the Thirteenth Census of the United ctatc3, 
1909, in the volume on Mines and Quarr1es, the 311 mines in 
"Iowa represented a capital investment of ~6.806.4l8 •. This 
census brings also the first information as to the types of 
business organizatIon existing most commonly in the mining 
industry in Iowa. Of all the operators in the bUSiness 
31.4 per cent operated as individuals, 30.6 per cent in fIrma, 
and 38 per cent as corporations. The value of the product 
per operator averaged ¢49,155, the individual operator1 s 
share being ~7.744. the firm's $8,095, and the oorporation's 
$116,483. The corporations of Iowa rece~ved 90 ~er cent of 
the total value of the coal product and employed 85 per cent 
of the wage earners. In fact, one-fourth of all the wage 
earners in the coal industry In the state were employed 
in the six bItuminous coal enterprises. corporations, employ-
Z7 lng over 500 wage earnerS each. 
In 1919, after the great increase in prosperity due to 
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the World War was no longer felt by the Iowa coal industry. 
the operators still had invested a total of ~13,628,805 in 
Iowa mines. Of the one hundred and Sixty-sevenooal enter-
prises in 1919. eighty-four were organized as corporations, 
fifty-six asfirm13, and twenty-seven as individual businesses. 
The corporations hired 9,746 wage earners out of a total of 
10,584 for the state. 
At the present time there are a few coal companies in 
J~~a:t representing several millions of dollars in investment. 
Moat of the companies are either firms or OOl~orations. 
There still exist, of ooursE, the independent coal operators 
who own their mines and sell small quantities of their 
product locally or to truckers. 
Expense 01 operation 
Mining establishments, like any other Quainees enter-
prise, have as their main items of eA~cndltureG wages and 
salaries and materials. Besides theBe. royalties, renta, 
taxes. and miscellaneous expenseB must be met. 
In 1870 mining establishments spent ~73.10Z for materials 
and ~5aO.157 for wages. Ten years later wages amounted to 
~1.554,696, while materials cost ~249.820. The maChinery 
used in the mines at this early date was v~lued at ~126,218. 
In addition to these itemo, explosives for the Jear cost 
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$116.920. The average cost of labor per ton was ~1.08 
for coal selling at the mines for $1.71. The average cost 
of material per ton was $0.17, while the total royalty paid 
for 684.754 tons of coal mined amounted to $160.157, or an 
average per ton of $0.23. 
By the end of the decade the cost of labor per ton of 
coal mined in Iowa had been reduced to ~.0.96t and the price 
of coal'at the mincs was but $1.33. In 1891 the total wages 
were $3.903,291. In la~2the average price for mining was 
$0.82 per ton. the total amount paid to miners being 
~6t272.389.75. The next year Saw a like total paid out to 
miners. but meantime the price paid out for mining per ton 
had increased to $0.91. The expense of tracking. props, 
and other maintenanoe eqUipment within the mines totaled 
~115t575.37 in but one of the three inspection districts for 
the two years, 1892 and 1893. 
The new century brought inoreased importance to the coal 
industry in the state, but likewise more expenses of operation. 
The cost of supplies and materials for 1902 was *841,506. 
the cost of contract work was $48,046, and miscellaneous ex-
penditures amounted to ~341.191. Add to this ~6.688.560 
paid for wages and salaries. and the total sum paid out by 
mine operators for expenses for the year was ~7,919,305 
oompared with the total value of prOduction at the mines 
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of $8,660,287. 
Royalties paid out for coal rights in 1909 amounted 
to i182,743, or an average per ton mined of ?0.08. Of the 
mines in the state 178 were operated on leased land, 76 on 
partly owned and partly leased land and 57 on land owned 
by the operator. Thus the item for rent of leased land and 
taxes on land owned is a part of the expenses of the mining 
bUSiness. The greatest production oame from land partly 
owned and partly leased. Of the total acres of land used 
for ooal mining in 1909, 77.796 acres, the operators owned 
26,771 acres and leased 51,025. Twenty years previously, 
1889. the situation was reversed 9 operators own1ng 24,239 
acres of a total of 58,682 aores, and leasing 14,443 aores. 
The expenses of operation and development exoeeded the 
value of the produots, a result which indicated either that 
oertain enterprises operated at ~ loss, or that a conSider-
able sum was expended.for developmental work which added to 
38 
the permanent value of the mining properties, or both. 
The total value of the coal produoed was $12,682,106, while 
the expenses of operation and development were 012,816,076. 
These expenses were divided as follows: 
Salaried officers, superintendents, 
and managers •••••••••••• ~ 280,146.00 
Clerks and other salaried employees. 188,023.00 
Wage earners ••••••••••••• 10,382,672.00 
Supplies • • • • • • • • • • • • • • • 1,205,222.00 
Fuel and rent of 
Royalty and rent 
Taxes ......... 
Contract work .. 
Rent of offices. 
power • • .. • • .. .. $ 
of.minee ........ 
• • • • • • • • • • 
• • • • • • • • • • 
etc. • • • • • • • 
125.214.00 
322.673.00 
38,484.00 
36,266 .. 00 
234,376.00 
The average expense per ton of coal produced was tl.60; 
divided for salaries $0.07, for wages $1.29, for supplies 
to.1S. for royalt1es $0.05, and for m1scellaneous ?O.04. 
R03alty paid for coal in 1917 was ~9Gt257.25. In 1919 
the expense 1tem of royalties and rents amounted to ~299t194, 
an average of ~:O.09 "9cr ton mined. i3upplies. fuel .. and pur-
chased electric power cost Iowa mine operators $2,326,368 in 
1919. Contract work cost ~33t464. 
Expenses of operatIon of Iowa coal mines has greatly 
decreased along with product10n in the last decade. The last 
information on this phase of the industry comes from the 
Mines and Quarrlea volume of the Fifteenth Census. SUP0lies • 
fuel, and purchased electric energy cost ~1.337.606t 
42 per cent lees tIlaD. was expended in 1919, ten years 
previously_ Contract work amounted to 93.5 per cent 1es8 than 
in 1919. The average wages paid out per ton in 1929 were 
~1_81. while the average cost per ton of supplies, fuel. and 
electricity was $0.31. 
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LABOR LEGI~LATION 
HIstory of Mine Inspection 
Except for the mineral lIen law extendIng from 1838 to 
1861, mine labor legislation did not begin in Iowa until 
1872. Now, however, it forms the largest and most complete 
bOdy of laws applicable to any one group of laborers in the 
state. There are two groups of laws, one whioh seeks to 
protect lives and limbs, the other to secure miners full 
39 
control of their wages. 
Oounty inspection 
The Fourteenth General Assembly of Iowa passed the mine 
aot of 1872 which provided for the protection of life and 
health of miners. By this act the board of supervisors in 
eaoh county where coal or other minerals were being mined 
was required to appoint a competent mine inspeotor eaoh year. 
The duty of this inspector was, on the written application of 
the owner, operator. or employee of a mine, to examine the 
mine and apply scientific testa to ascertain the oondition 
of the atmosphere as affeoting the life and the health of 
the employees. The inspeotor's compensation, in each county. 
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was to be t4.00 per day, to be paid by the owners or 
operators of the mine except where inspection was found 
to be unnecessary. In that caSe, the applicant was to pay 
the inspector. Those owners or operators of mines found 
defeotive who did not follow the inspector's reoommenda-
40 
tiona were held liable in oaSe of accident. 
At the next General Assembly in 1874, the law provid-
,ing for oounty inspection was somewhat modified. It waS 
made the duty of the county inspector to inspect at least 
twice a year all mines in his county which emplOyed ten or 
more. In addition to this, the inspeotor was required to 
examine promptly any mine upon the written application of 
five miners or the owner, providing the parties applying 
had depOSited with the oounty olerk a suffioient sum to 
defray the expenses of inspection. The inspector was to be 
paid $3.00 per day (of active duty) out of the county 
treasury unless a mine was found not to comply with the law, 
and then the owner or operator paid. This law also provided 
that no female nor person under ten years of age should be 
41 
employed in the mine. 
Under this law, mine inspectors were appOinted in Polk, 
Mahaska. Monroe. Wapello. and Appanoose counties. The 111-
spectors were practical miners with little theoretic know-
ledge of their profession. Their methods were crude. their 
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paaers l1mited. The system of county mine inspeotion was 
42 
n makeshift. and it was abandoned in 1880. 
State inspeotion 
In 1880, the Eighteenth General Assembly passed a new 
aot to regulate mines and mining. By this aot, the governor. 
with the advice and consent of the senate. appointed a state 
mine inspeotor wi th a .two year term at a salary of $1500 per 
year. He was given an of'fice in the Capitol and was furnish-
ed all necessary instruments by the state. TIe vlaa subjeot 
to removal by the governor for malfeasance 1n office or 
gross negleot of duty after a hearin~ and conviotion by a 
board oonsisting of two practioal miners. one mining engineer, 
and two operators. 
The state mine inspeotor had to have theoretical and 
praotioal knowledge of the different systems of working and 
ventilating ooal mines, a..TJ.d of the llature awl properties of 
the noxious and poisonous gases. He could not, while in 
office, aot as agent, manager. or mining engineer, or be 
interested in operating a mine. He bE,d to give his whole 
time and attention to the duties of his office. and examine, 
as often a.s pOSSible, all the mines of the state which employ-
ed fifteen or more. The inspector reported annually to the 
governor the conditions and operations of the mines in the 
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state. and an enumeration of accidents and other pertinent 
lnformation. 
The same aot provided that the owner or agent of every 
coal mine should make an acourate map of the workings of 
the mines. which was to be available to the inspector at any 
time. No boy under twelve years of age could work in a mine. 
An additional section of the act provided that the miners had 
the right of access to scalee. machinery, or apparatus, this 
right to be invested in one person who would check this equip-
43 
ment on behalf of the miners. The mine inspector was an 
administrative agent. While he was charged primarily with 
the responsibility for the safety of the miner and needed the 
qualifications of an engineer. he waS required to make examin-
44 
stions directly affecting the health of the miner. 
The law was amended in 1884 to require a biennial report 
to the governor; the inspector's salary was raised to $,1100 
per year plus $500 per- year for necessary stationery and 
actual traveling expenses. Mr. Park C. ~llson was the only 
state mine inspector appOinted under these laws. 
District inspection 
It was found that one inspector could not handle in-
spection trips to the 500 mines in Iowa effiCiently, so in 
1886 an act passed the Assembly providing for three inspectors 
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of equal rank to be assigned to distriots by the governor. 
The method of appointment, the term, the qualifications, 
and duties were the same as in the law of 1880. They were 
to be full time inspectors with ~l200 salary and $500 ex-
penses. The office in the Capitol was re tailied for the use 
of the three men. 
In 1888, in an attempt to get away from politics, the 
office was put on a merit basis. It was decided by law 
that the executive council should appoint a board of 
examiners composed of two practical miners, two operators, 
and one mining engineer with five years of profeSSional ex-
perience. The term of this board was ~~O years; they met 
biennially, and received $5 per day for ti~e actually employ-
ed at the1r duty. not to exceed ~60. Their duties were to 
examine candidates for mine inspectors, mine foremen, and 
hoisting engineers, and to issue certificates of competency. 
AppOintments to the of-fioe of mine inspector were then made 
from those holding the certificates. The certificates of 
competency were granted only to citizens of the United States 
and of Iowa at least twenty-five years of age, with five 
years experience in the mines. The law stated that the 
examination of the candidates for the office of state Mine 
Inspector should consist of oral and written questions in 
theoretioal and practical mining and mining engineering. 
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and on gases and ventIlation. 
The assembly, in 1902, passed a law requiring in-
spection at least once every six months of mines having 
an output of fifty tons or more per day_ 
Since 1902 all members of the board of examiners ex-
oapt the mining engineer must hold certificates of com~etency 
as mine foremen, and one must be a certified hOisting engineer. 
45 
All must bave five years practical experience. 
It is the duty of the mine inspectors in their respective 
districts to see that the operators and miners obey the min-
ing laws set up by the state Legislature. In 1872-1874 the 
inspector was to determine the number and capacity of addi-
tional entrances or shafts necessary. Since 1880. it has 
been the duty of the mine operators to keep in their offices 
for inspection, maps of each mine worked. for reliable maps 
are necessary to the proper discharge of the mine inspectors' 
duties. If the operator failS to have the proper maps. the 
inspector may have them made at the operator's expense. The 
mine inspeotor may have an injunction served on a mine 
operator who does not live up to the Iowa mining laws in 
operating his mines. or who, after a reasonable length of 
time. does not carry out the mine inspector's orders to 
bring the mine up to the standards set by law and goad mining 
practioe. 
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The term of the mine inspectors was made six years in 
1913, but reduced to four years in 1915. The Legislature 
in 191'1 provided that a secretary and genera.l assistant for 
the mine inspectors be appointed to perform services 
designated by the executive councIl. HIs salary was to be 
¢1500 per year. 
Other Legislation Protecting the Mine Worker 
Besides those laws concerning mines which have already 
been.mentioned, the State Legislature ma.de laws for the 
safety of miners in signaling, in safeguards on hoIsting 
machinery, the repair of mine timbers. in mine ventilation 
and 11luminants, shot firing, conveyance and storage of ex-
plosives, and with relation to the operator's liability for 
damages reBulting from neglect or violation of the mining 
laws. 
Miners are paid by the weight of the coal they mine, 
tb~lS providing operators the opportunity to defraud employees. 
In 1888 the General Aseembly passed a law providing that the 
owner where miners were paid by weight should provide suit-
able scales of standard make, a weigh master sworn in, and 
the records of the coal mined by each miner available for 
his inspection at reasonable hours. In this year also a law 
was passed to proteot workmen in the management and control 
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of their wages. By this aot, script. ohecks and drafts, 
wh1.ch a.re not redeemable at their face value in money were 
made unlawful. It forbade coercion in matters of purchase 
of goods or supplies from a particular person or company. 
By 1890 the law was passed requiring escape shafta in 
the mines. At the same session the legislature passed a 
law giving miners a lien upon all property of the person, 
firm, or corporation owning, constructing, or operatlng for 
the value of labor performed for the full amount. 
The Twenty-fifth General Assembly by an aot, in 1894, 
establiShed a sohool of mines for the State of Iowa. Such 
school was to be a department of and under the control of 
the State College. The school was to give a thorou6h course 
in theoretical and practical mining. Likewise this assembly 
passed a law requiring that miners be paid 1n lawful money 
of the United ~tates on the first and th1rd Saturdays of each 
month. 
In the intervening years the state legiSlature passed 
no laws regulating mine labor, but 1n 1935, the ?orty-sixth 
General Assembly passed a law providing workmen's compensa-
tion for coal mines. 
AS a general rule, the state has pursued a let-alone 
policy with reference to the mining industry and the con-
servation of resources. It 1s only in very recent years that 
46 
it has attempted to encourage the industry. 
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MARKETING IOWA COAL 
In 1889, sixteen per cent of Iowa coal was marketed 
elsewhere, bringing into the state from one to two million 
dollars. A considerable portion of the coal did not even 
47 
leave the county in which it was mined. The looal market 
for the coal product had been the most prevalent since the 
very early stages of the mining industry. That coal which 
was exported went north and west to Kansas, NebraSka, South 
Dakota, and Minnesota. Some went to Missouri and Illinois. 
Nebraska usually took more coal than any other state. In 
these consuming regions Iowa coal had to compete with that 
from Illinois, Kansas, Missouri, and the eastern producers. 
The new century witnessed a modifioation in the dis-
tributionof the produot in that less coal was oonsumed 
looally. CauseS for this change came from the faot that 
production was increasing at suoh a rate that the mining 
community was not using as high a per cent of the total 
product, even though they used as much as usual. and that 
railroads and industries encouraged coal shipment. 
Iowa ooal was purchased for the nSe of state institu-
tions on bidS, the analySiS of the coals being oonsidered 
and the awards made to the mines furnishing the greatest 
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number of .8.T.U.'s for one cent. By 1915 it was used in 
~/o-thirds of the institutions of Iowa at the rate of 
150,000 tons per year. Railroads, cement, brick, and tile 
48 
plants were large users. 
In 1917 most of the coal was used in the state or by 
railroads. Of the coal mined in that year 43.4 per cent 
was used in the state by Iowa consumers, five per cent was 
shipped to other states. and 51.6 per cent w~s used by 
railroads. The extension of the market waS uue to the zon-
ing system established by the Fuel Administration which 
prohibited shipments of eastern coal west of the Hiasissippi. 
In the 1920' s competi tl on in the s8.1e of lowt. coal was 
keen, not only among Iowa dealers but with foreign coals. 
In 1924 and 1925, two-thirds of the amount of coal used in 
49 
Iowa was shipped in. The coal consumers in the sta.te 
favored the cleaner and higher priced coals of Kentucky. 
Illinois, and ~est Virginia. 
The depression years brought about some incre5.se in 
home consumption of Iowa coal. The average consumer started 
buying locally produced coal because his dollar would buy 
more heat units. By 1935, 2,841,318 tons were used at some 
place within the state~ 900,937 tons were sold to railroads, 
and 45,350 tons were shipped to pOinte outside the state. 
In 1937 it was reported by the secretary of the Iowa 
-44-
Coal InstItute that 1,860,906 tons of coal were sold at the 
m1nes to truckers, who with required licenBe~, sold coal 
independently. In the same year l,lZl,141 tons were shipped 
by railroad to pOints within the state, 34,641 tons to poInts 
60 
out of the state, and 899,817 tons were sold to railroads. 
In 1936 it was estimated that the amount sold to the rall-
51 
roads would be about six hundred thousand tons. 
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EFFORTS TO I1fPROVE THE IOWA COAL InDUSTRY 
Iowans for the past several years have been spending 
$50,000,000 for coal from otber states and for competitive 
fuels. Consumption per year is 18.000.000 tons of whioh 
Iowa mines have produced in reoent years about one-fourth. 
The 335 mines of the state could supply all of the fuel re-
52 
quirements. 
Iowa coal has a poor reputation. The complaint is not 
in the quality of the product so muoh as in the lack of 
preparation of the coal for the market. Throughout the re-
ports of the mine inspectors are references to the fact that 
Iowa coal is known to be of good quality but that it must be 
cleaned. screened, and sized in order to compete with 
foreign coals. 
In 1914 a ooa1 washing plant was established at Lakonts. 
Iowa, and in that year washed 25,706 tons of coal. This 
attempt to improve the preparation of the produot waS success-
ful as far as it went, but no other washing plant waS ever 
53 
established in the state. 
Sinoe a part of the criticism of the coal was that it 
did not store well, an attempt was made to eduoate the people 
in the proper methods of storage. In 1917 the state mine 
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inspectors, in their report, published rules for. storing 
Iowa coal. Likewise effort was made to teach the people 
how to burn it to avoid 01 inke ring , smokiness, and the 
necessity for too frequent firing. Ho great progress was 
made, however. in winning the oonsumer at this time. 
In 1928 there was a gradual increase in the consump-
tion of Iowa coal for domestic purposes due to efforts to 
produce clean coal, and to the successful campaign, aided 
by Governor ~ohn Hammill, to increase the sale of Iowa coal. 
In 1925 Governor Hammill had apPOinted a commission known 
as the "Agricultural and Industrial Commission of Iowa." 
Its study of Iowa coal dId much to remove some of the 
64 
prejudice. 
In 1929 theOommercial Club of Albia. Iowa. initiated 
a state wide meeting to promote the sale of Iowa coal. Out 
of this meeting the Iowa Coal Institute was organized in 
May, 1930. The Institute is a non-profit organization of 
certain public-spirited citizens in Iowa to encourage the 
use of Iowa coal. Its headquarters are in Albia. None of 
its officers are connected financially with the industry. 
The work of the Institute has been successful enough to 
warrant the Forty-fourth General Assembly's appropriating 
~4.500 annually to aid the work of the organization. with 
the stipulation that the mining department of Iowa act as 
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custodian of the funds. 
As a part of their campaign to stimulate the USe of 
Iowa coal, the Institute, through various channelS such 
as advertising in newspapers, on the radio, and in bulletins 
to coal. dealers and other interested persons, has publicized 
the useS and advantages of Iowa coal. Acoording to their 
reports Iowa coal is being used in pulverized form in a 
number of the largest boiler installations in the state. 
It is also used by the packing industries, cement and ceramic 
66 
kilns, and by Iowa's public utilities. Domestic stokers 
present a possibility of increased demand for Iowa coal. 
altogether the Iowa Coal Institute is doin~ an excellent job 
of making Iowans Iowa coal concious. 
There are three factors which are reducing consumption 
of coal in Iowa as well as in other states. One is the great 
increase of hydro-electric power generation. The second is 
the greater use of petroleum and natural gas for fuels. The 
third is the improved efficiency of the combustion of coal 
66 
and the generation of steam. More energy is being gained 
from a given amount of coal than formerly. The latter factor 
relates in Iowa particularly to the consumption of coal by 
railroads. RailroadS are using 3,000,000 tons a year less 
of Iowa coal than they did in 1920 because of more efficient 
steam engines, as well as the facts that there is less 
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locomotion because of motor transportation, and that they 
use much cheap coal from other states. 
The Forty-seventh General Assembly of Iowa, in 1937, 
made an effort to aid the ailing ooal industry of Iowa. It 
passed during its sessionea law called the "Preference of 
Domestics Products and Labor" lat'1. This law, though it 
contains many details as to what may constitute an exoeption 
to the requirement, makes it unlawful for any oommission, 
board,county, officer, or any other governing body of the 
state or of any county, township, School distriot, city. or 
to\v.n to purchase or use any coal except that mined or pro-
duced nithin the ~tate of Iowa by producers who are at the 
time such coal is purchased and produced, complying with all 
the workmen's compensation and mining laws of the state. 
Users whose needs exceed ~3,OOO per year shall call for bIds 
for coal by advertising in an official newspaper ~ublished 
in the county of the purchaser's office. No bids are to be 
considered from companies who do not give the name of the 
producer and the location of the mine, and who do not have 
a certificate from the secretary of the State Hine Inspectors 
of their compliance with the compensation and mining laws. 
This law does not apply 1f the purchaser has equipment that 
is not reasonably adapted to the use of the coal product 
wi thin the state t nor if the use of Iowa coal would lessen 
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efficiency or increase the cost of operating the purchaser's 
plant. Nor does it apply to municipally owned and operated 
public utilities nor to school township and rural independ-
ent districts. 
The salvation of the ooal industry in Iowa, according 
to some. lies in the direction of still greater efficiency 
and cleanliness in the uae of its produot. The faoility and 
cleanliness of its handling and use must be inoreased to 
protect it from further inroads by other forms of fuel or 
57 
power generation. The industry is advised to e~and in 
times of prosperity when the consuming public demands a 
quality based on someth1ng more than heat oontent alone. 
The only seeming alternative of the Iowa ooa1 industry is 
to make a marked improvement in the grade of the produot 
58 
by raiSing the standards of preparation. Scientifio 
analysis has proven that Iowa coal exoels muoh of the coal 
that outsells it in units of heat; but the oonsumer who 
carried out the ashes prefers a coal with less impurities. 
A problem of major importance therefore is that of deter-
mining the technical possibilities of applying cleaning 
59 
methods to Iowa coal. 
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